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(54) Rngerprint detecting device and method 

(57) In a fingerprint detecting device, the skin sur- 
face of a finger is pressed against a transparent body. A 
light source irradiates incident light from an inside of the 
transparent body on the skin surface. A thin surface f ilm 
layer is formed on the surface of the transparent body, 
on which a three-dimensional pattern of the skin surface 
is transferred by pressing the finger, to pass the incident 
light from the light source in an area where the surface 
film layer contacts the surface of the transparent body. A 
fluid layer is formed by sealing one of a gas and a liquid 
between the surface of the transparent body and the 
surface film layer. The fluid layer is pressed by the sur- 
face film layer on which the three-dimensional pattern of 
the skin surface is transferred and totally reflects the 
incident light from the light source in an area where the 
fluid layer contacts the surface of the transparent body. 
An image detection unit detects an image, fingerprint 
pattern on the basts of the light from the light source, 
which is reflected by the surface of the transparent body, 
when the surface film layer comes into contact with the 
surface of the transparent body in accordance with the 
three-dimensional pattern of the skin surface. A method 
for this device is also disclosed. 
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Description 

Background of the Invention 

The present invention relates to a fingerprint detect- 
ing device and method and. more particularly, to a fin- 
gerprint detecting device and method of irradiating light 
inside a fingertip through a transparent body and 
detecting a fingerprint pattern from reflected light. 

Generally, a fingerprint detecting device for irradiat- 
ing light inside a fingertip pressed against a transparent 
body and detecting a fingerprint pattern of the fingertip 
from reflected light uses optical characteristics, as 
shown in Fig. A. 

Fig. 4 explains the behavior of light on the boundary 
surface of a transparent body Reference numeral 1 
denotes a transparent body such as an optical glass 
member; 1 S, a surface of the transparent body 1 ; and 8. 
air. In this arrangement, light which is incident from a 
lower portion g of the transparent body 1 on a point b of 
the surface 1 S at an incident angle eb with respect to a 
vertical axis jk (jk represents a line passing points j and 
k) of the surface 1S of the transparent body 1 emerges 
into the air 8 in a direction c at a refraction angle 0a with 
respect to the vertical axis jk. 

Letting nb and na be the refractive indices of the 
transparent body 1 and the air 8. respectively, the rela- 
tionship between the incident angle 8b and the refrac- 
tion angle 6a is given by 

na • sinea ■ nb • sineb 

on the basis of the Snell's law. 

Normally, the refractive index na of the air 8 is lower 
than the refractive index nb of the transparent body 1 
such as an optical glass member (na < nb), so the 
refraction angle 6a becomes larger than the incident 
angle 6b (0a > 6b). 

When the incident angle eb is selected to satisfy 
sinea > na/nb, no refraction angle ea can satisfy the 
Sneirs law. The incident light is totally reflected by the 
surface 1 S of the transparent body 1 . 

The incident light for causing the total reflection, 
i.e., a critical angle ec is given by 

8c = sin* 1 (na/hb) 

In Fig. 4, assume that Zgbk = ec (= Zhbk) , light 
incident from the angle region represented by gbf (hbt) 
is totally reflected to the transparent body 1 side along 
the optical path dbe (ebd). On the other hand, light inci- 
dent from the angle region gbh emerges into the air 8 
along the optical path abc in accordance with the Sneirs 
law. This also applies to light incident from the air 8 side, 
so light emerging to the transparent body 1 side 
emerges only to the angle region gbh. 

A conventional fingerprint detecting device shown 
in Fig;5 uses such optical characteristics and irradiates 



light on the skin surface with ridge/ralley portions at a 
predetermined incident angle to cause total reflection 
from the transparent body 1 side. In Fig. 5. reference 
numeral 3 denotes a finger placed on a surface 1S of a 

5 triangular-prism-shaped transparent body 1 and having 
a skin surface 3 A; 4, a light source; and 5, an image 
detection unit. Light from the light source 4 is irradiated 
on the skin surface 3A through the transparent body 1 , 
and the reflected light is detected by the image detec- 

w tion unit 5. 

Normally, the refractive index of the ridge portion 
(projecting portion) of the skin surface 3A is higher than 
the refractive index na of air and close to the refractive 
index nb of the transparent body such as an optical 
15 glass member. For this reason, total reflection of light 
occurs only on the surface 1S of the transparent body 1 
contacting the valley portions (recessed portions) of the 
skin surface 3A, where air is present On the other 
hand, the total reflection of light does not take place at 
the ridge portions of the skin surface 3 A having a refrac- 
tive index dose to the refractive index nb of the trans- 
parent body 1, so the light transmitted through the 
transparent body is absorbed or irregularly reflected by 
the finger 3. Therefore, the image detection unit 5 
detects the fingerprint pattern of the skin surface 3A, 
which has bright valley portions and dark ridge portions. 

However, in such a conventional fingerprint detect- 
ing device, the detected fingerprint pattern largely 
changes due to a gap between the surface 1 S of the 
transparent body 1 and the finger due to a fine three- 
dimensional pattern present on the ridge portions of the 
finger 3 or the condition (dry state or wet state due to 
sweat) of the finger 3, so a predetermined satisfactory 
fingerprint pattern cannot always be obtained. 

Figs. 6A and 6B show the contact states of the fin- 
ger on the surface 1S of the transparent body 1 shown 
in Fig. 5. As shown in Rg. 6A, when the finger 3 is dry. 
a small gap 35 is formed between a ridge portion 31 of 
the skin surface 3A and the surface 1 S of the transpar- 
ent body 1 because of the fine three-dimensional pat- 
tern on the ridge portion 31. Since air is present in the 
gap 35, light is totally reflected even at the ridge por- 
tions31. 

On the other hand, as shown in Rg. 6B, when the 
finger 3 is wet due to sweat or the like, sweat or grease 
36 is adhered between the ridge portions 31 of the skin 
surface 3A and the surface 1S of the transparent body 
1. Light is absorbed by a portion wider than the initial 
ridge portion 31. so the light to be totally reflected at a 
valley portion 32 decreases. 

In a certain condition of the finger 3 and. more par- 
ticularly, in the dry state, the fingerprint pattern is par- 
tially omitted and disconnected. In the wet state, the 
ridge portions 31 and the valley portions 32 of the skin 
55 surface 3A are not dearly discriminated. For this rea- 
son, a satisfadory fingerprint pattern cannot always be 
obtained. 

A fingerprint detecting device in which a transpar- 
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ent elastic member is tightly mounted on a transparent 
body via a coupling- agent as disclosed in Japanese 
Patent Lard-Open No. 7-98754, or an elastic film is 
formed on a transparent body to bring the three-dimen- 
sional pattern of the skin surface into tight contact with 5 
the optical reference surface (fingerprint image input 
surface), as disclosed in Japanese Patent Laid-Open 
No. 6-195450, has been proposed. 

However, in these arrangements, the surface where 
the three-dimensional pattern of the skin surface con- 10 
tacts the transparent elastic optical member is defined 
as the optical reference surface. For this reason, when 
the finger is wet. and sweat is present not only at the 
ridge portions of the skin surface but also in gaps 
between the valley portions and the transparent elastic is 
optical member, incident light is absorbed even at the 
valley portions due to the sweat. This makes it difficult to 
discriminate the valley portions from the ridge portions, 
so a satisfactory fingerprint pattern can hardly be 
obtained. 20 

Summary of the invention 

It is an object of the present invention to provide a . 
fingerprint detecting device and method capable of 25 
always obtaining a satisfactory fingerprint pattern inde- 
pendently of the finger condition. 

In order to achieve the above object, according to 
the present invention, there is provided a fingerprint 
detecting device comprising a transparent body on so 
which a skin surface of a finger ts pressed, a light 
source for irradiating incident light from an inside of the 
transparent body on the skin surface pressed against a 
surface of the transparent body, a thin surface film layer 
formed on the surface of the transparent body, on which 3S 
a three-<fimensional pattern of the skin surface is trans- 
ferred by pressing the finger, the surface film layer pass- 
ing the incident light from the light source in an area 
where the surface film layer contacts the surface of the 
transparent body, a fluid layer formed by sealing one of 40 
a gas and a liquid between the surface of the transpar- 
ent body and the surface film layer, the fluid layer being 
pressed by the surface film layer on which the three- 
dimensional pattern of the skin surface is transferred, 
and totally reflecting the incident light from the light 45 
source in an area where the fluid layer contacts the sur- 
face of the transparent body, and image detection 
means for detecting an image fingerprint pattern on the 
basis of the light from the light source, which is reflected 
by the surface of the transparent body, when the surface so 
film layer comes into contact with the surface of the 
transparent body in accordance with the three-dimen- 
sional pattern of the skin surface. 

Brief Description of the Drawings 55 

Fig. 1 is a schematic view of a fingerprint detecting 
device according to an embodiment of the present 



invention; 

Rg. 2 is an enlarged view showing the main part of 
Fig. 1 so as to explain the behavior of light on the 
body surface; 

Rg. 3 is a view for explaining the behavior of light at 
the boundary between a transparent body and air; 
Rg. 4 is a view for explaining the relationship 
between an incident angle and a critical angle; 
Rg. 5 is a schematic view of a conventional finger- 
print detecting device; 

Rg. 6A is a view showing the contact state between 
a dry finger and the body surface; and 
Rg. 6B is a view showing the contact state between 
a wet finger and the body surface. 

Description pf the Preferred Embodiment 

The present invention will be described below in 
detail with reference to the accompanying drawings. 

Rg. 1 shows a fingerprint detecting device accord- 
ing to an embodiment of the present invention. Refer- 
ring to Rg. 1, reference numeral 101 denotes a 
transparent body consisting of an optical glass triangu- 
lar prism; 103A, a skin surface of a finger 103; and 105, 
an image detection unit for detecting, as an image, a fin- 
gerprint pattern obtained through the transparent body 
101. 

A thin surface film layer 1 12 is formed on a surface 
101S of the transparent body 101 via a small gap. A 
fluid layer 111 is formed between the surface 101S of 
the transparent body 101 and the surface film layer 112 
by sealing a fluid such as a gas or a liquid. 

In this arrangement, when the finger 103 is pressed 
against the surface 101 S of the transparent body 101, a 
three-dimensional pattern formed from the ridge por- 
tions (projecting portions) and valley portions (recessed 
portions) of the skin surface 103A is transferred to the 
surface film layer 112. The surface fflm layer 112 on 
which the three-dimensional pattern is transferred is 
pressed against the fluid layer 111 at portions corre- 
sponding to the ridge portions of the skin surface 103A 
and contacts the surface 101S of the transparent body 
101. The difference in behavior of fight (scattering or 
absorption) between an area where the surface film 
layer 112 contacts the surface 101S of the transparent 
body 101 and an area where the surface tarn layer 112 
does not contact the transparent body surface 101 S is 
detected by the image detection unit 105 as an image 
fingerprint pattern. 

Rg. 2 shows the main part off Rg. 1. The behavior 
of light incident from the light source 104 on the trans- 
parent body 101 will be described with reference to Rg. 
2. 

When the finger 103 is prised against the surface 
Mm layer 112. the surface film layer 112 contacts the 
surface 101S of the transparent body 101 in the area of 
a ridge portion 131 of the skin surface 103A. On the 
other hand, in the area of a valley portion of the skin sur- 
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face 103A, the fluid in the fluid layer 1 11 remains in the 
recessed portion, so the surface film layer 112 does not 
contact the surface 101S of the transparent body 101. 
The surface film layer 112 is deflected and deforms in 
accordance with the three-dimensional pattern of the 
skin surface 1 03 A, so the surface film layer 1 1 2 contacts 
the surface 101 S of the transparent body 1 01 only in the 
area of the ridge portion 131. 

The light incident from the light source 104 on the 
transparent body 101 is irradiated on the surface 101$ 
of the transparent body 101 at a predetermined incident 
angle. The refractive indices of the respective materials 
of the surface film layer 1 1 2, the fluid layer 1 1 1 , and the 
transparent body 101 satisfy a predetermined magni- 
tude relationship. The optimum shape of the triangular 
prism constituting the transparent body 10 1 is deter- 
mined on the basis of the refractive index values of the 
materials. 

Fig. 3 is an explanatory view showing the relation- 
ship between the incident angle and a critical angle. Let 
nf, ne, andnbbethe refractive indices of the surface film 
layer 1 12, the fluid layer 111, and the transparent body 
101, respectively. Additionally, let eb be the incident 
angle 0b of light incident on the body surface 1 01 S. ec2 
be the critical angle on the boundary surface where the 
transparent body 101 contacts the surface film layer 
1 12, and Oct be the critical angle on the boundary sur- 
face where the transparent body 101 contacts the fluid 
layer 111. 

Light at the incident angle eb is totally reflected by 
the valley portion 132, i.e., the boundary surface 
between the transparent body 101 and the fluid layer 
111 along the optical path abc and transmitted 
(absorbed) by the ridge portion 131. i.e.. the boundary 
surface between the transparent body 101 and the sur- 
face film layer 112 along the optical path abd under con- 
ditions: 

ec2 > eb. and eb > ed 

Since 6b > 0d. the relationship in refractive index 
between the fluid layer 111 and the transparent body 
101 must be 

ne<nb 

The refractive index nf of the surface f 3m layer 1 1 2 
is preferably higher than the refractive index nb of the 
transparent body 101. this is because, in the area 
where the surface film layer 1 12 contacts the surface 
101$ of the transparent body 101. incident light is 
always absorbed, so total reflection does not occur. 

However, since the surface film layer 112 generally 
consists of an organic material, the refractive index 
selection range is narrow, and it is difficult to make the 
refractive index nf of the surface fam layer 112 higher 
than the refractive index nb of the transparent body 101 . 

If the refractive index nf of the surface film layer 1 12 



is not higher than the refractive index nb. the incident 
angle eb of incident light may be limited to be smaller 
than the critical angle 6c2,and the materials for the sur- 
face film layer 1 1 2 and the transparent body 101 may be 

5 selected such that the difference between the refractive 
indices nf and nb becomes as small as possible. 

Under this condition, an incident surface 101i and 
an exit surface 1 0 1 o of the transparent body 1 0 1 shown 
in Fig. 1 are preferably perpendicular to the incident 
10 light at the incident angle 6b and the exit light at the exit 
angle eb, respectively. Therefore, the triangular-prism- 
shaped transparent body 101 has an isosceles triangu- 
lar section although the vertex angle is not always a 
right angle. 

is The refractive indices and incident angle are set as 
described above. Since the fluid layer 1 1 1 contacts the 
surface 1 01 S of the transparent body 101 in the area of 
the valley portion 132, total reflection takes place in this 
area because of the relationship between the refractive 

20 indices ne and nb and the incident angle 6b. On the 
other hand, in the area of the ridge portion 1 31 , the sur- 
face film layer 112 contacts the transparent body sur- 
face 101 S. For this reason, the light is absorbed or 
irregularly reflected by the ridge portion 1 31 of the finger 

25 103 because of the relationship between the refractive 
indices nf and nb and the incident angle eb. The image 
detection unit 105 obtains an image fingerprint pattern 
having dark ridge portions 131 and bright valley por- 
tions 132. 

6 Selection examples of materials for satisfying the 
refractive index conditions will be descrfoed next 

As the material of the surface f 9m layer 112, a plas- 
tic film of polyethylene, polypropylene, polyethylene 
terephthalate. or the like is suitable. The refractive indi- 

35 ces of these plastic materials fall within the range of 
about 1 .5 to 1 .7. The surface film layer 1 12 is preferably 
formed as thin as possible to be fitted to the three- 
dimensional pattern of the skin surface 103 A However, 
to ensure the mechanical strength, a certain thickness 

40 is required. 

Therefore, the thickness of the surface film layer 
112 is preferably selected in the range of about 5 to 50 
urn and. more preferably, about 10to30 urn. For exam- 
ple, a polyethylene terephthalate film having a thickness 

45 of about 10 urn is easily accessible and also has a suf- 
ficient mechanical strength. The refractive index of this 
film is 1.65. 

In the fluid layer 111. when the finger 103 is 
pressed against the transparent body 101. the fluid 

so pressed by the ridge portion 131 of the skin surface 
1 03 A flows to the peripheral portion or the valley portion 
1 32 of the skin surface with a lower pressure. When the 
fluid flows through a small gap. a fluid resistance is gen- 
erated by the viscosity of the fluid. This fluid resistance 

55 is an important factor for increasing the internal pres- 
sure of the fluid and applying an isotropic pressure to 
the surface film layer 1 12 to fit the surface film layer 1 1 2 
to the three-dimensional pattern of the skin surface 
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103A. 

Since the depths the three-dimensional pattern of 
the skin surface 1 03A is about 50 nm, a thickness of 50 

suffices for the fluid layer 111. However, when the 
finger 103 is pressed against the transparent body, an 
excess fluid is pressed and moves to the peripheral por- 
tion, so no problem is posed in the thickness of the fluid 
layer 1 1 1 of 50 urn or more. Even when the fluid layer 
1 1 1 has a thickness smaller than 50 \im. the surface film 
layer 112 is satisfactorily fitted at least to the ridge por- 
tion 131 of the skin surface 103A, so no problem is 
posed. 

As shown in Fig. 2, when the finger 103 is pressed 
against the transparent body, the surface film layer 1 12 
comes into tight contact with the transparent body 101 
in the area of the ridge portion 131 of the skin surface 
103A. Oh the other hand, in the area of the valley por- 
tion 132 of the skin surface 103A, the fluid constituting 
the fluid layer 1 1 1 is confined between the surface film 
layer 1 12 and the transparent body 101 . At this time, the 
internal pressure of the fluid almost balances. 

When the viscosity of the fluid is high, the fluid 
resistance increases, and a certain time is required to 
balance the internal pressure of the fluid. For this rea- 
son, a fluid having an excessively high viscosity is not 
suitable. A fluid having a kinematic viscosity of about 
5,000 mrrAs or less and, more preferably, about 1,000 
mrrf/s or less at room temperature can be used without 
posing any problem. Most fluids have refractive indices 
of 1 .3 to 1 .5. According to the experiment conducted by 
the present inventor, water could be used as the fluid 
material. The kinematic viscosity of water was 1 mnAs, 
and the refractive index was 1 .33. 

However, since fungi or bacteria readily grow in 
water, stable optical characteristic can hardly be 
ensured fa a long time. From this viewpoint, a colorless 
and transparent silicone oil can be used as a more pref- 
erable selection example of the fluid. The kinematic vis- 
cosity of the silicone oil was about 500 mrrfts. and the 
refractive index was 1 .38. The fluid is not limited to a liq- 
uid. Even when a gas such as air is used, the same 
effect as described above for a fluid can be obtained. 

The transparent body 101 must have a higher 
refractive index than that of the fluid layer 111. as 
described above. Heavy thallium flint glass is well 
known as an optical glass material having a high refrac- 
tive index, and its refractive index is 1.90. Heavy flint 
glass, lanthanum flint glass, and the like are also known, 
and these materials have a refractive index of 1 .75. 

When materials having refractive indices 1.65 and 
1 .38 are used as the surface film layer 1 12 and the fluid 
layer 111, respectively, and heavy flint glass having a 
refractive index of 1 .90 is used as the transparent body 
1 01 , the critical angles are 

ec1 « 46.6°. and 6c2 = 60.3° 
The incident angle eb of irradiation light is set to be an 



intermediate value between these values. For example, 
when the incident angle is 

eb = 50°. 

5 

a prism whose isosceles triangular section has a vertex 
angle of 80° may be used. 

An experiment conducted by the present inventor 
revealed that in the conventional fingerprint detecting 

io device in which the finger 3 was directly pressed against 
the surface 1S of the transparent body 1, as shown in 
Fig. 5, when air was dry in winter, the ridge portion 31 of 
the fingerprint pattern 3A was not detected as a solid 
line, and only a broken fingerprint pattern was obtained 

is in many cases. The reason for this is as follows. The 
ridge portion (projecting portion) of the skin surface 3A 
has sweat glands, so the ridge portion itself has a three- 
dimensional pattern because of the sweat glands: 
Characteristics can hardly be extracted from the fin- 

20 gerprint pattern with the broken ridge portion 31 of the 
skin surface 3A by image processing. In individual iden- 
tification for identifying an individual from a fingerprint 
pattern, the recognition ratio largely lowered to 80% or 
less, though, normally, a recognition ratio of about 95% 

25 or more is obtained. 

in summer at a high temperature and humidity, 
sweat or grease 36 is always secreted from the sweat 
glands to fill the valley portions 32. For this reason, in 
the conventional fingerprint detecting device, adjacent 

30 ridge portions 31 are connected to make the fingerprint 
pattern vague. For individual identification using such a 
fingerprint pattern, the recognition ratio largely lowered 
to 70% or less. 

In the present invention, even in winter under a dry 

35 condition or summer under a high temperature and 
humidity condition, the recognition ratio in individual 
identification does not lower and rather increases to 
90% or more on the average. The reason for this is as 
follows. According to the present invention, the three- 

40 dimensional pattern of the skin surface 103A can be 
satisfactorily transferred to the surface film layer 112 
and the fluid layer 1 1 1 independently of the dry or wet 
state of the finger 103. 

In addition, by detecting the fingerprint pattern from 

45 the transferred pattern, a variation in optical detection 
condition due to an external factor such as adhesion of 
sweat grease, or floating dust can be suppressed. As a 
result of this large improvement the fingerprint detect- 
ing individual identification system which has been con- 
so venttonally limited for use in a small group can be widely 
applied in various situations. 

As has been described above, according to the 
present invention, the three-dimensional pattern of th 
skin surface is transferred to the surface film layer and 

55 the fluid layer and indirectly transferred to the surface of 
the transparent body. For this reason, even when sweat, 
grease, or dust is adhered on the fingerprint, or the fin- 
ger is dry to make the fine three-dimensional pattern of 
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the ridge portions of the skin surface conspicuous, a 
satisfactory fingerprint pattern can always be obtained. 

In addition, since the incident angle of incident light 
is set to cause total reflection on the boundary surface 
between the transparent body and the fluid layer, and 5 
the light is transmitted through the boundary surface 
between the transparent body and the surface film layer, 
a clear fingerprint pattern can be obtained. 

Claims w 

1. A fingerprint detecting device characterized by 
comprising: . 

a transparent body (101) on which a skin sur- is 
face (103 A) of a finger (103) is pressed; 
a light source (104) for irradiating incident light 
from an inside of said transparent body on said 
skin surface pressed against a surface of said 
transparent body; 20 
a thin surface film layer (112) formed on said 
surface of said transparent body, on which a 
three-dimensional pattern of said skin surface 
is transferred by pressing said finger, said sur- 
face film layer passing the incident light from 25 
said light source in an area where said surface 
film layer contacts said surface of said trans- 
parent body; 

a fluid layer (111) formed by sealing one of a 
gas and a liquid between said surface of said 30 
transparent body and said surface film layer, 
said fluid layer being pressed by said surface 
film layer on which said three-dimensional pat- 
tern of said skin surface is transferred, and 
totally reflecting the incident light from said light 35 
source in an area where said fluid layer con- 
tacts said surface of said transparent body; and 
image detection means (1 05) for detecting an 
image fingerprint pattern on the basis of the 
light from said light source, which is reflected 40 
by said surface of said transparent body, when 
said surface film layer comes into contact with 
said surface of said transparent body in 
accordance with said three-dimensional pat- 
tern of said skin surface. 45 

2. A device according to claim 1 , wherein 

said transparent body has a first refractive 
index (nb), so 
said surface film layer has a second refractive 
index (nf), 

said fluid layer has a third refractive index (ne) 
lower than the first refractive index, and 
a change in reflected light due to reflec- 55 
tion/absorption of the incident light from said 
light source, which takes place on said surface 
of said transparent body due to a difference 



between the first to third refractive indices is 
detected as an image pattern. 

3. A device according to claim 2. wherein 

an incident angle of the incident light from said 
light source is smaller than a critical angle on a 
boundary surface between said transparent 
body and said surface film layer and larger than 
a critical angle on a boundary surface between 
said transparent body and said fluid layer. 

4. A device according to claim 3. wherein 

when the second refractive index is lower than 
the first refractive index, the difference between 
the first and second refractive indices is set to 
be small. 

.5. A device according to claim 1, wherein 

said surface film layer comprises a plastic film 
having a thickness of 5 to 60 jim. 

6. A device according to claim 5, wherein 

said plastic film preferably has a thickness of 
10 to 30 ^m. 

7. A device according to claim 1, wherein 

said fluid layer essentially consists of a material 
having a kinematic viscosity of not more than 
5,000 mnf/s at room temperature. 

8. A device according to claim 7, wherein 

said fluid layer preferably consists of a material 
having a kinematic viscosity of not more than 
1 ,000 mnf/s at room temperature. 

9. A fingerprint detecting method characterized by 
comprising the steps of: 

transferring a three-dimensional pattern of a 
skin surface (103A) of a finger (103) pressed 
against a surface of a transparent body (1 0 1 ) to 
a thin surface film layer (1 12) formed on said 
surface of said transparent body via a predeter- 
mined gap; 

bringing said surface film layer into contact with 
said surface of said transparent body through a 
fluid layer (111) formed between said surface 
film layer and said surface of said transparent 
body, in accordance with the three-dimensional 
pattern of said skin surface transferred to said 
surface film layer; 

irradiating incident light from an inside of said 



6 



11 EP0 867 828 A2 12 

transparent body on said skin surface pressed 
against said surface of said transparent body; 
and 

when said surface fflm layer comes into contact 
with said surface of said transparent body in s 
correspondence with the three-dimensional 
pattern of said skin surface, detecting, as an 
image fingerprint pattern, a change in reflected . 
light due to reflection/absorption of the incident 
light, which takes place on said surface of said 10 
transparent body due to a difference between 
refractive indices of said transparent body, said ' 
surface film layer, and said fluid layer. 

is . - , 
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(57) In a fingerprint detecting device, the skin sur- 
face of a finger is pressed against a transparent body. A 
light source irradiates incident light from an inside of the 
transparent body on the skin surface. A thin surface film 
layer is formed on the surface of the transparent body, 
on which a three-dimensional pattern of the skin surface 
is transferred by pressing the finger, to pass the incident 
light from the light source in an area where the surface 
film layer contacts the surface of the transparent body. A 
fluid layer is formed by sealing one of a gas and a liquid 
between the surface of the transparent body and the 
surface film layer. The fluid layer is pressed by the sur- 
face film layer on which the three-dimensional pattern of 
the skin surface is transferred and totally reflects the 
incident light from the light source in an area where the 
fluid layer contacts the surface of the transparent body. 
An image detection unit detects an image fingerprint 
pattern on the basis of the fight from the light source, 
which is reflected by the surface of the transparent body, 
when the surface film layer comes into contact with the 
surface of the transparent body in accordance with the 
three-dimensional pattern of the skin surface. A method 
for this device is also disclosed. 
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